The availability of a radioactive isotope of mercury, Hg203, and the recent improvements in instrumentation for radioactivity assay obviating loss of mercury through volatilization has made possible a further study of the behavior of an organic mercurial diuretic agent, mercaptomerin sodium (Thiomerin®). Previous studies in the rabbit (1) have shown that 87 to 96 per cent of the radioactivity administered as Hg203-labeled mercaptomerin can be recovered in the urine, kidney, and liver. Analysis of the entire carcass, urine and feces of a rabbit 24 hours after injection of a tracer dose of Hg203 as labeled mercaptomerin showed that 97 per cent of the total administered radioactivity could be accounted for. Studies in the rabbit (1) , rat and dog (2) have shown species differences in the renal excretion of mercury; residual radioactivity was concentrated primarily in the kidney. The concentration of mercury in the renal tissue varied considerably, even in normal healthy rabbits (1) . This Table I . Methods. One to 2 gram samples of tissues obtained at autopsy were weighed in 1-dram glass vials, which were then stoppered tightly. These samples were assayed for radioactivity by gamma ray counting in the well of a Nuclear Model DS-3 scintillation counter which was attached to a Tracerlab Superscaler. The concentration of mercury per gram of wet weight of tissues was then calculated from the known specific activity of the tagged Thiomerin@.
RESULTS
Tissues were obtained from subjects who died between 1¼% and 576 hours (24 days) after the administration of tagged mercaptomerin (Table I) . Selective concentration of Hg203 in the renal parenchyma had begun as early as 1¼ hours after subcutaneous administration of the tagged Thiomerin® (case 1). In this patient the concentration of mercury in one kidney was 7.55 micrograms per gram at a time when the serum concentration was 7.26 micrograms per milliliter. Ten hours after the intravenous administration of the labeled mercaptomerin (case 2), the renal concentration was three times that in the serum. Appreciable amounts of mercury were detected in the kidneys for as long as 144 and 576 hours after the administration of a single tagged dose. In most instances, the concentration in the kidneys was approximately three times higher than that in the liver-the tissue with the next highest concentration. Tissue from cortex contained approximately twice as much mercury per gram as that from medulla (case 8, Figure 1 ). The concentration of mercury in brain and bone was negligible, and the values in the other tissues were intermediate between those in the kidney and those in brain and bone.
In general, the concentrations of mercury attained in the two kidneys were roughly equal; the one exception was in a patient (case 5, Figure 2 died of an acute myocardial infarction and in whom there was no history of previous renal disease and postmortem findings revealed only very mild arterial nephrosclerosis. The lowest renal concentrations (1.92 and 1.24 micrograms per gram) were found in a patient with far-advanced nephrosclerosis (case 3, Figure 3 ) who was anuric for the 24 hours preceding death. In this subject, 24 hours after injection of the Hg205-labeled mercaptomerin, the mercury concentration in the kidneys was less than that in the liver.
COMMENT
Measurements of the total mercury content of the kidneys and other tissues at autopsy have been reported in previous studies on the renal toxicity of mercuric chloride (3) and organic mercurial diuretic agents (4, 5). The kinetics and localization of mercury administered as a single dose of diuretic can be traced by the use of the radioisotopic technique.
The results of the present radioisotopic study indicate that the renal concentration of mercury following the parenteral administration of one dose of tagged mercaptomerin varies widely in magnitude and duration in different subjects. centrations of mercury in the various tissues within the first 48 hours after injection were as much as ten times higher than those observed previously in normal rabbits given an equivalent dose of labeled mercaptomerin ( 1 ), and approached the values reported by Adam (6) following the administration of Hg203-tagged mercuric chloride to normal rabbits in doses of 1 mg. per kilogram. These comparative results suggest considerable differences of behavior of mercaptomerin in different species; Pitts and Borghgraef (2) have found that the degree of renal binding of Neohydrin® differs in the rat and dog.
The highest renal concentration of mercury was found in the subject who died of an acute myocardial infarction, and who had minimal arterial nephrosclerosis at autopsy. The anuric subject with little functional renal parenchyma showed the lowest concentration. These observations, as well as the difference in the concentrations of mercury between the pyelonephritic and the hypertrophied kidneys of patient 5, suggest that the ability of the organ to concentrate mercury depends at least partially upon the quantity and quality of the functional tissue. The higher concentration of mercury in the renal cortex, as compared with the medulla, is consonant with the view that the organic mercurial agents localize primarily in the distal or proximal tubules (7).
SUMMARY
Forty to 80 mg. of mercury as Hg203-labeled mercaptomerin sodium was administered parenterally to 9 terminally ill patients, and tissue analyses were performed 1¼% to 576 hours later at autopsy. In all cases the kidneys were found to contain mercury. The highest concentration was 70 micrograms per gram of wet tissue; most of the values ranged between 1.2 and 9.4 micrograms per gram. The concentration appeared to be dependent upon the quantity and the quality of the renal parenchyma.
